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1 0-2002-0085602 
[SSISJXH 2002.12.27 
[ggAHf?] 0|§¥ 

[mm M42^°\ ^soii °imoi m& uoi m^mu a. cubiqi 

§spi (en 

DIMS!^] 20 3 29,000 SI 

I^^iSS] 18 S 18.000 SI 

1 >! 26,000 SI 

[Ai A ^^gj OH 0 SI 

[mm 73,000 si 

[S^AHW] 1. fi^AH- SAHAH(E^)_1S 
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Aj^lcf. nJ-SH, ^^O] J=^ ofl^ SA ] 7^#-g- ZLtflsL -B-^l*>^ tilA>«-l- «g 

£ 2 

^4^, 7fl^#, fl£ 
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^ 2004/2/2 



ISL^l ^^{Liquid crystal display device} 



3E. l£- ^^^1 ^ 3*1 

S. 2tt Xl 1 ^HH tfltr ^JE. 

-£ 4^ ^ XI 1 XI 2 ^Al«jfl6fl 4^ o}j^ 7flSf 3-2-5. 

£ 6£r -g- XI 3 i&^b XI 4 ^HHl n}-g- on^g 7 fl^^ o.^. J£a}<5_1 

-£ 7-Sr -£r XI 3 -^HH tr}-g- ^ SAl ^ofl' cfltr ^S.. 

£ 8f ^ XI 4 tt}= COT^S ^ SAl 3-*! 6fl cfltt ^JE. 



< S^s] ^J2_ Jf-g-X] cfl*l JjLjg^ ^ > 
110 : XI 1 7]% 112 : Xl<XB 
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114 : ^MB ^o^oi- H6 : «V£3]# 

118 : ^ 122 : q}o}t] yflAl 

124 : 4ii 126 : ^ 

130 : iLJ:^ 132 : *\) 1 ^-fr 

134 : s}dL *\^r 136 : ^<a^- 

137 : ^1 2 138 : ^ 

140 : *fl 2 7l^r 142 : nflH^i 

144a, 144b, 144c : 146 : ^ 

150 : 162, 164 : 1 ^ 2 

172, 174 : ^1 1 ^ 2 5*1^^ 180 : 



^iiS* A>5]S. Alcfl 7 > ^ ^^S\-, ^ ^til^^S}- o-^ 

*V ^-^i S^l ^-^1 (flat panel display)^ ^^o] tfl^c^ &X\ # 
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<23> ^IH^S ^7^1 ^ ^ ^S]^ ^ 

<?17>*H ^^S)^ ^71^-ofl o^sfl 6B^ ^}M. ^olTfl ^-.OS.^, olofl 

<25> ttj-^, 3flv| ^Tgofl "JO 5}- o]h( back light)!- wfl*l^>5l iSjeH ^5.-^ M--2.Tr 

<26> o]e^ ^^1 (transmission type) <^ ^r^]^JL *>^31, ^ 

<27> ol§>, ^JjL^ SL^-i: #S*H ^^^^] ^M-^ ^ 5*1 cfl^H ^^W. 

<28> S. l£- ^tiV^^l ^ 5*1 ^ £AltV 3J°.S>L £AltV 

7H2 1 71^(10)4 all 2 7l#(40)°l «fl*ls]<H $m. afl l 7^ 

(10) ^^^m 7fl°lH ^(12)^1 SlA^, zl $H TflojH ^^«KH)ol 

91^. TflojE ^^-(12) TllolH ^^SV(14) ifloflfe ^E^ti.^(16)3|- ^Sj^ 

(18)°1 *V3l3. ^^£)<H ^cf. Sm ^#(18) SH^- ±^ ^ ^(24, 26) °1 

°i , dt^ ^ =efl<?l ^(24, 26)^ TflojE ^^-(12)3}- ^-^ avuv h^^I^bKT)* o} 

1-4. tb^, ^ ^-efl^l ^^"(24, 26)2]- ^ c-fl o] ^^(22)o] ^o]e 
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^^^-(14) 3H1 <§^S]<H 91°-^, wfl^(22)£r ^^"(24)4 9X^. A^r , 

31 Hfl^(22)^ ^ £ =efl«y ^^-(24, 26) ^M 3 -^ -fM ^^(30) °1 

^ v H^fl^liE-KT)* m^l 21-^ , iL5l#(30)£- #^-(26)* E.eWfe ^ 

#(32)* 7>^tf. 4-g-, ^.^(30) -tf^ 2)-^ ^^Hfe $± ^^-(34) o] *$s§S\o] &0] , s 
^*(32)* **fl ^Eflo] ^(26)4 ^7H, sj-di £^-(18)£r MVnV 

H^liEKM Si SIA^ tiHEi ^(22)4 7fl^* %MM^ ^ 5^31, 

°H J5LJl#(30)£- ^ ^« 7}7l^ ^-71 °)^o^ 5}-^ ^^-(34)4 el] °] ^ tifl^l 

(22) Aj-Olofl A]^ #^ol ^-^§^1 ^tf. 
<29> «V^ ; *|J 2 7l^;(40)^ W^fe ^B^^(42)7> «g ^ 5^ flul, H ^ (R) , 

^r(G), ^(B)£] *M ^^0.3. ^€^l(44a, 44b, 44c)7> ^sq<H oiooj, 

^ei^EK44a, 44b, 44c) tf^fe- ^ #^5. ^l^^^l ^(46) °1 ^s\d\ ^ 

. ^7lAi, M-i* *1]H^(42)^ MVSV H^l (T)-& §31 , #± ^^"(18)^ 7\^A^ 

* i&*h ^&|^E-1(44a, 44b, 44c )tt s>M-^ ^o] ^q-o} sHb ^(34)4 tfl-f-^ 

4. 

<30> t\.& t ^ ^(34)4 ^(46) ^H^b ofl^A (50) ol 

<3i> all 1 2 71^(10, 40)3 wpt^oflfe- *0 1 ^ *H 2 ^-§-(62, 64)ol z\- 

zv aflxl^ol SX^L, *fl 1 ^ *ll 2 ^g-§-(62, 64)£) u^^oij^- ^ i ^ ^ 2 ^##(72, 

74) o] z|z}- ufl^Sl<H 5>icK 
<32> ojo^ ^ i ^^(72)^ up^^o]]^ «fls)-olH(80)7> afl^lsl^ o^cf. HfleHBTr oh^ 

iA] ^-^1 ^>a.oi £%^(86)4 £^(86)3 31*1^ #4l(82), ZLElJl #^-g; 

5^ ^^(84)^3. o] 
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» ^ °H, 1-^ °m^2l ^ W iB^H °-} 10 /on ifl*l 20 m 7\ S\k= 

£ ^ 60 vfl^l 70 % ^51°H, ©IS. <?l*fl A-£7> -£-7)17} &t]-. 



■& y s Vc §£r #71$ ^2fl^ -g-*]^* *M*>7l iflSfl o]-#^ £ je.*^ 

^ ^ 3"g-] 

#71 -S-^-g- ^^>7l *^<*| 4€- Tfl 1 ^ ^ ^ 5*1 7i7^ 

tfl*Rr *« 1 £ 7)1 2 71^4, Aj-71 1 7m <^^ofl ^|^S|uL JH^>^ ^ 
^*Rr ?IMS WflAi4 cflolB] tiflA}, *j-7l TflolH *fl^ ^ HHEl wflAi4 o^JEH 
Mi-Si- H^^l^Ei, Aj-71 7)1 E tifl^^ cfl o] H fl *] ^ §31 Ol^ 

#71 iLJl# Aj-^-ofl ^AjSlZL -8-71 ^ HSE^l^E^ SJO.^, ^"71 tfl ©I E-) 

tifl^i^}- ^3*Hr ^t!: ^71 5}-^ ^ Aj-^fofl ^*jS|jl Aj-71 cflolEi tiflAjjil. cfl-§- 

*}^7 3l*Hl ^€ -fM Aj-71 o. 7 l ^ ofl ^ ^ ^ <£^£(6) 

*R-. A o V 7l 7)1 2 7l^r oj-^^cfl ^j^Sj^ 2*°.^, A o V 7l ^ S^^^ofl cfl-g-^> 
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*8#3<H #7l ^5^3 ^ofl t^sM 01^ ^-f- neU #7l *U} 

^i^-ir 3E^Hfr 1 ^y) ^ ^-g- S.^}^ all 2 7l# *}o]o\] s}]*]*}^ o^f^g- 

<36> -a ^ofl ttj-s. ^1 2 S-^S] 03^ <^ ^ ol^^H v\^r 3l*Rr all 1 ^ 

2 7l^r, #7l all 1 7}& ^^o]] ^^^j7 m*^}^ sj-dt: °§^-§- ^£)*Rr 711 o]h afl^s)- 

H an ^-4 cHioiEi yfl^ ^ *m S^liEi-I- gji 54^- iif , #7l aif A o VJ f°fl 

#7l UVnV E^j 7 l iEl 4 ^O.^, # 7 1 Cfl oj E^ Ufl^aZ}- f^S}^ ^ ^ 

#7l ^ #^-°ll *g#£U #7l ^o]El aflA^ Cfl-g-^ ifl^ofl <§#^ o. 7l ^ 

71 -fj-7} ^^BV ^ofl ^^^j! AV 7l ^ ^^-4 o^^H ol^ ti>A> a o V 7] tiV A > ^ ^ 

Sl-^i ^ 3H1 ^#s]fe 3, ^r, ^°1 ^>^^-S <g#3<H 91^ all 2 7^ °> 

^ 3-^1 -H #7l tiV^V ^i^-i: S^-^m *fl 1 71^2]- #7l ^--g- If^l- 
^ all 2 7\% A}o]o)) ^*l^Rr ^^^-1: i^-*Vcl-. 
<37> i^-^ojl ^ 3 Jj-^cq ob^ aA j #*lfe ^ #3 °l^sl°l *}^r tfls]-^ afl 1 ^ all 2 
7^, #7l all 1 7m <LH^oll ^^51 Jl il^H 5fi ^*Rr Tflols afl^aq- cflo] 

«fl^d , A o V 7l TflolH afl^ ^ c-11o|e^| afl^o?!- <g^£lol 5^ ^ B^H^l^Ei , ^-71 TflolB afl 
^3Jl- c-flolE^ afl^i ^ mv^v H^^l^^l- ^zl iL5L#, ^71 lit ^^1 ^^£131 ^"71 

MV^ H^^l^Bi^ <^^5l^ ol^Dl, ^7) $)o)B\ ^^tV Sht ^d^-, ^71 

^ ^^^1J1 ^7l cflolE^I afl^ ^ HVnV H^^l^lE^ cfl-§-^ ^ *H ^ 

^-71 ^^5]-, #71 ^-7] ^cH] ^^SlZL #71 Sl-i ^^32}- ^^51^ ol^ ti]-A> # 
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7) *\] 2 7]^r °Hz^ofl %^6\ cJO tt ) i ^ ^ t %Q Aflo] «§#SM 

#7l *>-?-<Hl ^#s)<H 5>> ^ ^-S- nelzi #7l «U} ;£^§- i£*v^ ^,1 ! 

<38> .S- igv$o\] Of^ 4 Ji-^o} ofl^ ^ ^ #2* ol^S)^ n}^ cfl§>^ ^ 1 ^ ^ 2 

7l#, #7l 1 7]^: oHq^ofl ^^^j7 3^ ^*H=r ?1HB «fl^4 cflo] 

3 «fl^d, #7l TflolB Bfl^i ^ C-flojBl tiflAi^ o^S}^ ol^ «VnV E^)*}^, 7)] o] IE tifl 

*m #Jfofl ^^^\JL #7] tflo}El yfl^ ^ H^^l^Bi^ tfl-§-*Rr ^*H1 *8#^ 

-B-71 ^<3^ ( #71 $-7} $H *§^S)3l #71 2Mx c^^H ol^ ti>A> xj^, ^ 

2 71^- ^V^^l 21 , ^ Aflol ^^AS flfe ^^1, ^-71 ^Si^E^ <5Hf 

°11 ^#3^ ^-f- O.B)5L #71 «Uf ^-g- 5L^-^ *fl 1 ^1^3^ #71 #^.-g- 5. 

^>fe 2 7]% ^>°H1 31*l*Kr °Jj^f^* i^-t!-^. 

<39> <^7)*}, !&A> dlolE-1 ^iLcf ^ S.* 7>^ Jl , $]o}&\ tifl^^- , 

-B-71 &<&^ 711 °1H afl^d* ^£ Sa^. 

<41> -B-71 ^-JL#2j- ^ ol^o^^ ^ 01 cf. 

<42> M. oj^-E^-^Afolc^ Ol=-_^3_^.A>olc ^o) ^uj-S 0)^0] 
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<43> £ ^d\] ttf^ ofl^ K X\ 1711; Uj-^^cH] ^ *1 ^SMBl" ^ 5L^-%V 

t 91^. SE*V, *fl 1 7)^^ ^5|o|H *}o)6\] ^*l*Rr *)1 l ^^31-, ^ 2 71 ta}-^^^ 
£|*l^Rr 4 2 ^^^r ^S. ^4. *fl 1 71^:4 ^ l A>c>lofl ^*l*Rr *\] l 

%n *11 2 71^-sl- ^1 2 A>olofl i?l*l*Rr 2 ^ ^ -§--§: ^ 91 

<44> A o > 7l 2 7]^- ^*Lo} 21 i 33 ^ei^E-1^ ^-f-^ Afololl iHjSEft X 

^§ ^5L ^4. 

<45> v£$r t *YA} # = <%6]) ^i^B^ Sj-^ ^ ^ ^ ^ ^ 3 ^ 

€3 ^liLcHr &711 ^^£l^ ^Jol y>^-3l^. 

<46> O]^- ^-Ol, ^oflA-l^. aj^ojE^E^ Hlol ^51^ cg^ofl sj-^l <£%S) 

^ »M\ ^ ^ *H 51 j^-g. ti_VA>Ai^^s.^, ^tiV^o] ojj^ 2 ai tll^fl 

<47> ol§> ( M. ^AHHl 4= Jl7fl^"i: 3L^1 tfl 

<48> SAl 7 fl^^ ^Al7l7l ^ *fl ^ £>M ofl ti> 

^ ^1^1 7l#* ^-=-^; nl«U}(^|tf : transmissive with micro reflective) 

^ a^l ^l<?>£l^cl-. 



<49> <^1 1 ^Al^> 
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<50> 5L 2o\) -g- *|1 1 ^A]a))oH uj-s. ^ ^ ^ -£^*>^^^1, 

£ 2^r °l^>-?-» 0 l-§-^ 7fl^§-§- ^ SX^ ^3 S*l £^*V 3J°14. 

<51> £Alt!- Qo] t 1 71^(110)34 all 2 71^(140)^1 U^J #3 °1^5l^ ^ tfl^Jl 

5!Z cf. *fl 1 ^ *H 2 71^(110, 140)^ *d<£ 7|^o S oj^^l^ %o) H >^^>cf. 

<52> 1 71^(110)51 oj-^ofl^ ^.^,4 1-^^ 01=^^1 ^ojE ^^(112)ol 1%^S] 

o] 91^-, ^(112) 4 VJ f°fl^ ^sl^ I^^N ^^1^- ^sj-^^sL ois.0^^1 Tfloie 

£<S^(114)°1 *§^s\o] ^rf. £A1§>^1 ^oj-^nV Tfl °1B ^^5V(114) *>^lfe TllolH ^ 
(112)34 TllolH tiflAjo] ^sqol oirf. 

<53> cf^-, 711 olH ^(112) TlHB ^^BV(114) ^l^r «1^^ 4Jsl^A5. ol^ol^l 

<^^ti.^(H6)ol t§^5\o] <&<LV], <2«El W.#(116) A o >J f°11^ 5L^Rr «1 ^ ^ 

<54> oH , ^ S^^(i 18 ) Aj.w.oflfe #4*3fr ^-^S o] =.ol^ji ) TflolE ^ 

(112)# f^± S 4^ cfl^ Eell^l ^(124, 126 H 5*4. SEtb, TllolB 

^^^-(114) ^cHMlTr ±^ ^ = eflo] #^-(124, 126)34 ^ °l-5f-°l*l tiflAi 

(122)°1 <§Ajs)oi oi^dl, cflolel aflAi(i22)£- ^ ^^"(124)34 TlHH wfl^i 

34 SI^H 2}-^ ojcrf^g. ^^«V^_ ^ > 3J c e flo] 3^.(124, 126) 7f| o] H ^(112) 

54 ^1 yvcq- H ^^^( T)# ol = t4. 

<55> cf-g- ) cflolEi aB^( 12 2)54 * =efl<y ^(124, 126) A o VJ f°fl^ JeLJl#(130)°1 ^ 

54^1 , JiJ<#(130)^r ^-8-^1^1- 7>*l^r -6-71 ol^-ol^^ ^01 ti^^^cf. 

JiL 3^(130)-^ ^eflo] ^^-(132)* JE.^ 1 ^ 1 €-^#(132)# 7}^. 
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<56> o)o] > M.S.^(130) tf-M^- -f-^t!- £^ s[±. ^^-(134)ol 

5fl°-^. ^^(134)^r *]) 1 ^^*(132)-ir ^-«fl °1 ^#(126)4 Sfi 

*I^-(134)£r ^#-^-^-A>ol = q. ol-_^ H _^]-ol^ o]J=Lo^ ^ o|cf. o^H, sj-^ 

(134)£- ^ B^^^Ei(T)!- gJi $X°-^ , $}°}b\ 1^(122)4 ^^j-jE^ tg^s\o\ oicf. 

<57> 4^-, sfi ^(134) ^°fl ^ $-7} ^^^-(136)ol ^sq°1 ^7} ^<S^-(136) 

HH^i ^(122)4 tfl-§-*Rr fl*H *§^3<H ^RU34)f] 7 >^>5l» £jl Sll^, 

^^-(134)^- J=B]ifc *fl 2 ^»-fr(137)^r 7}&t±. c^ 7 }*\ ; o. 7 ] ^^bv (136 )o. 
(130)4 #^ ^r, -R-71 ol^o^l^ 5J°14. 

<58> cf-g-, -$-7] ^^^-(136) #-¥-<^ ^> 3i^(138)°l 9X°-*\, ^(138)^: 

4 2 ^*(137)-§- *«fl ^ ^(134)4 9X^. <£a> *l^-(138)£r °1£-S> 

^ #±. ^(134)^ <3^5)*1 QS.^ *Vtf. S*V, tiVAj- ^^-(138)^- 3H&| ufl*l 

(122)iL4 ^ ^ 7}*\3L DflolEi yfl^i(l22)^- m^. i4 eM, ^(138)£ 

*flH^3 <*ih5L s>o}, s).^ ^^-(134)^1 7HJ-7>£HH ^ ^r^. 

<59> 4-5-, *fl 2 71^(140)2] o>^^ofl^ ^-3} ufljE^ ^(142)71- ^5]<H Cf. nflE^ 

i(142)^ ^ B^l^UT)* QJL 5U<H, MVnj- B^l^CTHH ^*if?-7} iJ-^Kr 3^- 
a o^lM. 3M Wj-fif ^o], ti>A> ^(138H nfle^i^ *>JEL5. *fl 

H^i(142)^ ^ H^l^tiCTHl 1 ?}- ^-g-s>£^- ^*>J1, SMi ^^-(134)^ 7V^-7>e)4 cfl 
-§-*Rr ^f^HH^r ^ $14. 

<eo> nf-g-, ^ oflE^^(142) ^HMl^r 3 , *r, a^o] S£*r ^ 

€EKl44a, 144b, 144c)7|- 9l^*\} , ^ &| 11 ( 144a , 144b, 144c)^ *>^^ aAo] ^>u| 

^ 2}-i ^i^-(134)ofl cfl-§-*>c(-. 
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<6i> t\-%-, ^B)^BKl44a, 144b, 144c) A o v -^°ti^ ^ ^-f- ^(146) 

°1 9X^. <^7H, ^(146)-^ ^ #^"(138)4 ^ 1-^5. °] =l 

<62> o^, ti>A> ^-^-(138)1- X^Kr 1 7l^r(110)2f ^-f- ^^-(146) *}°H1^ <5"^ 

(150)°1 ^^l^H, ^^^(150)^ Sj-i: ^^-(134)31- ^(146H 91 

A5\%Sr nfl, ^ ^(134, 146) ^}°H ^71^ ^tsfl afl^ A o VHfl 7 > ^S^t}. o] xxft , 

3^ ^^-(134)011 <?17>^ ajj^ y>A> 138)<>1]51 ^^H, #a> ^^-(138)^1 tfl-§-*Kr ^ 

^#(150)3 ^ £-7>51 ^-^ol^l ^cf. ^ ( £^1^1 &$>j;xl^ ^ ^^-(134) ^ «VA> 
^-(138)3)- ^^#(150) a>o] zl^jl ^ 31^(146) 3)- on^^ (150) Afolofl^ yj-yj; yfl^T-ol % 

^3<H ^ ^7>o] 2:71 tifl^ Aj-EflS 

<63> olo] i *]] i ^ 2 7l^r(110, 140)2} tipt^oll^ 1 ^ *ll 2 €#(162, 164) 

oj zvzv afl^Sl^ ^j7 ( *fl 1 ^1 2 W €#(162, 164)^ h}^^^^ ^ 1 ^ ^ 2 3g-£ 
^r(172, 174) °1 z)-z}- tifl^sH oicf. ^ 1 ^ ^ 2 €#(162, 164)£r ^^V* 7> 

^lfe QWP(quarter wave plate)S. ^1^-^^ ^ & ^ , *fl 1 ^^£(172)^ -^s)-^ ^1 2 ^ 
^(174)^ ^L^aZj. Aiz|-^ 

<64> ol^ ; ^ ! ^^(172)^1 «}f^^ir ^Hl-^S(180)7> Hfl*l£]<>) 5U^ . ^eMB(180) 

^ KM £^(186)4 £^(186)^ 4l=^ofl ^*l*Rr ^"^(182), Zl^Jl 

l-e^>Jl 5-1 ^ tiVAj-^C 184)^.5. ol=.o]^14. £^(186)^r ^"^( 182)^-5. -^-E^ A}tg 
^%o^S. ^ tJ-S'M , ^l^ ^U82)°-S-*fE-l2] ti>A}-:£(i84HH «VA>^ 

S.^ J£#^:(186)iL3. ^Af£}cf . 
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<65> Olfif ^-o] ( JsL ^oflA^ ^-34^ 6B>§ a A} ^oflA-l £ o] 43:4^ ofl *VA> *}^- 

* 4^4 °3^^r 4€"4. 

<66> ol^^- on 3) s.X\ #*H14 #^4^ ^4 £ 3°fl £44524. £ 3<H1 514?!: 4 

4 £4, «}4 o lH(180)^4^ *|| l #(Ll)£r *fl 1 ^^(172)4 *fl 1 ^#(162)-i: *4 
t> ^, sfi #^-(134)4 on^#(150), ^ 3^(146), (144b), 4 2 ^4" ^# 

(164), ZL^Jl 4 2 ^^(174)-i- 445. *44°1 #^44. °H, 444B(180)S^4 cfl 
44 4^(122) * «>4 44(138)4 4-§-4 : t7 ^^^-5. <84€ ^ cflo]E| Hfl/H(i22) ^ 
4 4^(138)44 4#44 ^444 £-t!:4. 

<67> ^ 2 ^-(L2)^r *fl 2 ^##(174)4 4 2 ^^f-t 162) , 

(144b), ^ 4^(146), ^4^ «5J>^#( 150)^8- ^ 44 44U38H14 4444 44 

<^4#(150)4 ^ 4^(146), £43^ (144b), *fl 2 ^^#(164), ZL^Jl 4 2 4^4 

ci74)-a- 44s *444 #344. 

<68> ojnfl, 1 4(L1)4 2 4(L2)4 Ji-A^ s|^^}7l 44 5j-^ 4^(134)4 

4-§-*Rr «^#(150)4 ^4^r 44 ^(138 HI tfl-g-«Hr ^^#(150) ^-*114 ^ afl7> 

^ 4^ 34 4^444. o]eit!- 4 4^(150)4 -8-71 4 <2 4(136) 4 3p*H 44 S4 

<69> 444, ^44^ 444 44 3^ 444 4^4 4:4 ^444 

olo] tiVA> ti>A>S)ol #^44. 

< 70 > <a444 4^4 44 £4 444 7fl^-§-«Hl4 £4^4 ^4^-» 44^ 

4, •& 4^ °-34 a 4 44 tt 4434 ^4^ °-34 S4 44°fl4 ^4^-s. 4 -§-4 4 
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^ <8«H 1>a> ^-§- ^a^H ^>-¥-S ^>-§-W. <^ S*l 

<7i> £ ^ofi nf€- D l^> «8^-§r oj-g-^a^, <^ 

^ ^ofl^r ^(134)o] ^^S\o] ojrf. ^q.( 13 4)^ tIMH yfl^idii) ^ tflo] 

Ei ufl<d(122)3l- f^^H Si^-. °H, -fM *i<£ ^(136)01 *§^5)o] -fry] *i<£^(136) 

^ ^(134) Si 7>^>E]^- 711 Wfl^(lll) ^ ^o]E^ tifl ^(122)4 giE^- 

^> €^-(138)^1 aI^I, aVA> ^(138)^ 3j-4i #^-(134)31 7>We1^ p\] 

olB Wfl^(lll) % 31°^ tifl^( 12 2)* ^<L^, o] 0.5]-^ Sj-^sq- ^E]5l£^- olcf. 
"°H, £^ ^1, ^> #^r(138)£- 2}-^ ^^-(134)21- <g^£l£^- *V4. 

<74> ^ol, 7l]olE H ]]Aj^ djojEi tiflAi Aj-a-ofl ti>A> tg ^ 7 fl^^. of 

91% ^£71- ^Cf. 



<75> <*U 2 ^^Hl> 
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<76> £ ^-tgsl 2 ^HHH^r ti>A> ol-g-^o^ 7 fl^#^ ^ <&t= COKColor 

filter On TFT array)?- 2: ^ &*] ^tr -^H^. 

<77> £ 5 ^ n|ti_U>«-l- ol-g-^c^ 7 fl^^ ^ ^ 5U^ COT^S <^ S^l £A}tr 

*ll^?r ^^Vt ^1-^ ^ ^-^rW basher o. ^ i 

<78> £ AltV y>fif ^-o] ; s^^j. ^ 7 }%°.S. o)^o]*)^ i 71^(210) -4 2 7l^;(240)ol 

7_>3 o)^S]a] v}^ tiim-JL olcf. 

<79> afl 1 7l^r(210)Sl oV^^o]]^ Tflol^ ^^-(212) o] oijl, TflolH ^^-(212) ^ 

-*fofl ^o^n|-(214)2l- til^ *J5^0.3. ^-^M*! <31]E] y.#(216)^- #7] <*\Z]*^(216) 

tV, ^-71 §-i?j^(218) 7fl°m ^(212)* f^jil *j^r tfl*>^ ^ ^ ^efl 

<?] ^(224, 226 H ^£]<H 5Ucf. ^^(214) #7l ^ ^(224, 

226)^ ^ t-^JL U fl^(222)ol , ^7] z\]o]t\ tiflA](222)£: 

^(224)^ <£%S\°] TflolH ^H^l)^ iH^M 3^ ^^*Vcf. 

^, ^ ^-efl^l ^(224, 226)^r TiMB ^(212)4 #*f| «>s}- B (T)l- 

<80> t]~g-, dlo]E^| yfl^(222)^}- ^ =efl<?] ^(224, 226) A o Vj f^lfe J£Jl^(230)°l 

=)<H 5^31, iL^^(230)^ 7i-fr#^» 7}7)^ 71 o^o^lfe. ?H w^^tf. 

i±Jl#(230)-^ ^efl<y ^(226)^- :=&|ifl^- afl 1 €^*(232)* 7>^lcf. 
<8i> o]^ ; i^(230) ^-Mfe- ^(234) ol *$^£\o) 

9l<Lv\, sfi €^(234)£- *)1 1 €-^#(232)^: -f-^fl = efl<ll ^^-(226)2f 91^. ^ 
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(234)£r ^ H^^)^Ei(T)l- itj-SH c-llolEi HflA](222) H-f^l f^KSE-^- ^^S|c^ oicf 

<82> cf^., sj.^ #^(234) tf-Mfe ^-7] ^^^(236)01 oi^c-fl, -fM ^^BV(236) 

-£r cHojE^ tiflAj(222)^ cfl-g-^ i^ofl ?§s§S\o] s[± ^^(234)^ 7 >^}^1- gjl 9X±*\ , 
€^"(234)^: JEL^vflSr *\] 2 ^#(237)-|: 7>^cf. , °- 7 l ^^^(236)^r J±Jl# 

(230)^ ^, ^-e-^i^*- 7H^ -^-71 01^.^^- ^o]4. 

<83> cf-g-, -^-71 ^^^(236) ^> 3^(238) °1 3^£)<H Sa^, ^> ^(238)£r 

*fl 2 ^#(237)* ^(234)4 &4. °1 *fl , ^-4 ^(23S)^r °l^-*Rr 

s}-^4 2hi # ^-(234)4tt QS.^ ^4°! $14. 5E*h ^(238)£r 

aflAi(222)^.4- s.^- 7>x1ji c-DojE^ yflAj(222)^ QJl &4. 444, t>4 #^-(238)£- # 

^ *m^4 ^ g}.^ ^(234)4 7}#44°114 ^o] Afl^ 33-!- 4±r4. 

< 84 > 4-§-^S -B-71 *|<34(236)4 *S^44 ^ ^ #^-(234)4 *>4 ^^-(238) 4^. 3, 

^f, €4^4(243, 244, 245)7> *>444 &4. 4 ^ , ^4 3, *r, ^ %4 

^14(243, 244, 245)^ ^>44 ^4 444 3^ 44"(234)4 #4 4^(234)4 ^#4tt 

tiVA} ^ (2 38H1 4-§"44 ^44 5a°-4, ^ ^(234) ^ofl ^£]tt %4^I4 
(243, a 244a, 245a)^r H ^-v\]7\ ^^-(238) 4°fl ^e^4(243b, 244b, 4^4) 

14 ^44 Sdxr 34 ^HJ44. #4 4^(236)4 ^44^7 cg^oil ^ 

4 ^4^4(243^ 244b, 4^4)4 ^ ^(234)^}^S. 4-¥"4^ <g cq ^E] (243,a 
244a, 245a) ^4 *H4^ 4 aJ| w^M] 
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71 A#°lth ^^-(236) ol "S^sM ^^Hfe #7} ^e1^EK243b, 

244b, ¥ ^ -f-4*Ml #^-(236) °1 *g^3*l -"HMMfe ^^o]e 

(286)3.^-3 q-^r %o] ^e^Ei(243,a 244a, 245a )# *4*>7fl ^ ^--g-<>lH°l 

Afl Wr^o) cfe^l 4^711 ^cf. 4^ ^€3(243, 244, 245)£] o^o.^ ^ # 

JL3.*| ^"71^ ^ ^5. ^H*-« ^ &t)-. olnfl, ^71 ^E^E|(243, 244, 245)ir 

^ HHEi tifl^(222)4 f^^H ^S. ojzas] s}-^ ^^-(234) ^3. £.S«H -fM ^^(236) 
# ^, ^ $W ^^-(238)^: ^^tlrf. nf , aVAf ^^- (2 38)ol i§Aj<g tL-g.^ 

He^e| efl^ol ^s^ifl^ *IM zi ^7} «U} *]^-(238)°l <8^€ -^-g-ol gj=>fl 
. ^H, ^Si^Bi efl^l^ ^51^ ^> ^ -^11= ^^% V ^ 5^. °H tiVA]- ^ 

(238) ^E^El(243b, 244b, v\5.*\) *f-v\]7\ wU} ^(238H ^3*1 ®-£r ^f-g-^ ^ 

silEK243a, 244a, 245a) ^MI3 1/2*1 ^Itt ?H *>;*1 l/2iLi} c] -^^E-]E}-£ 

<85> *j) 2 71^(240)^ oj-^^oi]^ 1-^ *m^M242)7\ %^£\o) $14 d1]H bj 

^(242)±r ^ H^^l^EKT)!- gJL ^ H€*1^(THH ^^ofl ^ «_V u] 

<86> cf-g-, nflH^(242)£l *HMI*r ^ 5L?d ^-f- ^^(246)^1 ^ 

aZ^-. ^7H, -^-f- *l#(246)£r ^^(238)2f ^ o^o^l 
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<87> A} ^ COT ^ 711 olH Hfl^ ^ tfl o] Ei Hfl^o)] 

n> H^^liE^7l- Z]-Z]- ^1 2 7)^: ^ »1 1 7l#<Hl Zj-Zj- <5fl^ fiA] # 

^ ^M3* 3^ #7fl *Rr 5Hr4- 
<88> tf-g-, a. ^.tgs] *fl 3 5? 4 -gAHfe ^ i ^ 2 ^A^fi] zj-z^ ^tgofls.^ & 

7l^ofl ^> ^^M: <H3H ^Aj^^*) n^VA}^ o.*= 3g-_g_ 

<89> 7]^-^0] ^ 1 ^ *fl 2 €E^E] 7}^3\- o]z]]o) 71^4 Zl Afo] 

,<90> £ 6^r ^] 3 * ^1 4 ^AHHl 6H^ 7fl^^ £Al *V 3Jj £ o] t}- . 5E.A] tt 

<3<i^r ^(334) o] ^AjE]^ oicf. olnfl Aj- 7 ] #^-(334)£r TlMH wfl^(311) ^ 

yfl-ti(322)2l- ^^Slo] ^4. ol^ > «- 7 l ^^uV(3 36) ol ^^5]ol #71 -fr7l 

^-(336)^r ^^"(334)^ 7\^7\€\9\ 7II0IH ^11^1(311) ^ Bfl^( 3 22)ail- ^7} ^- tifl 

-5d^ ^1^«^1 ^^51^ MV^- H^^l^EKnl£Al)S. ges ^^51^ ojef. 
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<9i> cf-g-, a_U> ^( 3 38)°1 ^£)<H SUr*H , #7} *U> ^(338)^ ^v 7 j o. 7] ;g <£ni-(33 6 ) ^. 

Tllols tifl^(311) ^ c-]1o1e^ tifl^d(322)2l- ^ M 31*1 5*1 )« £0.0} ^ 

^7} y_VA> *d^(338)^ Sfil^ ^-^5]^ 2}-^ $1*1 31 

«fl-^(311)^ Sj-^^l SH 5 -^ 31*1^ 71MB tifl*U322) ^ wflAi^ jn^ofl tg^fe 
tivnv E^^^ E ^(nliAl) ^^S\<>\ & o] nfl aV 7 ] yU} ^^-(338)^ ^7l^o.S o] 

^Ml as aA]*v^^. 

<92> c-flojE^ wfl^l(322) ^ TlMB wflAl(311)2l- «m H^l^Ei ^^ofl ti>A> ^^-(338)^- 

^1^>^-1- ^1^5*1 7H^^ol 7^ I00%oll S^l #*1» n^Sl-Sl^. 



<93> <^j| 3 ^A]^> 

<94> £ 70. ^ ^-rgo) 3 ^Al^ofl o^tl ^A] #*1 ^ ^-^£o]c}. 

<95> HAltV h>^°1, ^<g7l^S o]s.c^xl^ *f| 1 7l^r(310)^ 2 7]^(340)°1 

<96> *j| 1 71^(310)^ oH^ofl^ TflojH ^^-(312), ^£1^(316), Sl?) €-^#(318), ^ 

i ^ =efl<L! ^(324, 326)^.5. o}^^^ yvn]- H^^1^^|(T)7> ^3°! ^Ajofl ^ 

°1B ^<3*K314) ^(324)2}- o^^M 01^ ^o]E| afl^d (322)^1 oi 
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<97> C-flolE^ afl^(322)2f H^l^BUT) ^cH^lfe ^-fr^-SK 1 * #^ 

S. ol^^^l H^(330)ol ^sq^ 5£tf. Aj. 7 i ^.s#(330)^- = ^(326)^g- =5^^ 
1 ^*(332)* 7>^lcf. 

<98> o^, iL5l#(330) -f-^tb 1^5. ^l-f^M i ^.h«1-(332)# -f-*fl 

^31^ ^^"(326)^ ^^s]^ ^ #^-(334)°l «g^£H ^l^, ^7} ^ ^(334)^ 

HVnv H^^l^B-KT)!- c-flojE^ «fl^(322)^ <^ SU^h 

^(334)^ £^ #^<y ol^-Bi-^-At-oljELM- o]^--^ 3 -^-A>ol^. ^c]}*\ 7j\ 

<99> cf-g- ( c-flojEi afl^d(322)<Hl tfl-g-s]^ 5^?1 ol^5]ol s}-^ #^-(334) ^^Utt 

cflolEi tifl^^ s-^cf ^711 J^-i ^^-(334) * o]^^ ojoa.g. go.^ 0.7I ^<a^-(336)^ 

&i=k ^-71 -fM ^^s|(336)^ i]-^ ^(334)^- ^#^-7]^ 2 €-^*(337)-gr £ 
ZL SU^. n ^fofl-^ y>A> ^^-(338)0] ^s]^ oirq-. ^7} *l^-(338)£- 7fl 2 

^*(337)* **fl Sj-i ^^-(334)^ 9X<L^ , o]*-^ 3}-^ 3^ ^(334)4^ 

^^Slx] oicf. hVa> ^-^(338)^ cflolEi tifl^(322) ^ ^ B^^l^ 

EKT) ^ ^ 7>x]ji c-flolEi ^(322) * «m H^7l^Ei(T)l- gJI ^cf. o]nfl # 

7) £4 ^(338)£r uflT=^£] *M til^^-^"?! *J°1 4£r 3* «o v *l*Rr <3«" 

-i- 

<ioo> S *V, a>A> ^^-(338) *Pf^ -R-71 *i 9^(336 HI $a°H zl ^fl* sj-^ 

^^-(334)^1 £fl-§-*Rr 0^^^(350)0^ ^ ]7} ^^. (338)o11 tfl°-^ o_h^ (350) -^o) 
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<ioi> cf^-, ^1 2 7l^(340)£q oH^igofl^ ^Atto] ^7)-2jo_?. Sl^r 

(343, 344, 345)7> *§^5M 21^1, £bJ^eK343, 344, 345)^ ^o] ^uj-o] ^ ^ 

^(334)°fl tfl-§-*>ji *M|S] ^"71 3, if, ^Afl ^e^EK343, 

344, 345)^ X| 1 71^(310)^ «U> ^^-(338)^1 ^£ ^3*1 ^ 5.^- 

JE-If- ^*1*>J1 a ^ ^_ ^ z^-^ 235}^ (343, 344, 345)^1 ^3]^ 3H^I wfl^d 

(322) ^^1^>£^ Hfl*l£M 014. 

<i02> 4^-, ^ei^Ei(343, 344, 345) *Hf*ilfe ^ #^sL o^o^ ^jg. x}^.( 3 46)ol 

SU**. °j7H, W ^(346)£r sf-ii ^^-(338)31- -f-^ JE*1 o]^--^ 

-%A>ol=u). oI^-^-^aHje. ^o\]*\ ^*»S)^ %o] H^ajtj.tj.. olnfl aV 7 ) ^E|^Ei(344a, 
344b, 344c)^- ^^(346) Al-ojofl _2_^isB#°l ^ £ ojt).. 

<103> <^ 4 ^A]^> 

<i04> £. 8 ^ a. i^tgo] ^ 4 ^Al^o]] o]^V CCTFP-S ^ a a] ^JE^t}. 

<105> J\] 4 ^Al^jofl n}^ S^l ^ °] HVnV E^^^ofl cfl-g-^- # ^ nfl E ^ ^ 7 |. 

<ioe> £Al*V til-S^o], tn-nv H^^liBl(T)^ ^1^(443, 444, 445)7} X) 1 71^(410)^ 

^(446)°1 XI 2 7l^(440)°l #A ^l^S]^ cflSKn. <&t± . 

<107> ^ i 71^(410)^ ^ H^^l^Ei(T)7> SU^, -TflolE ^«g^-(414) $]S. *\]°)B\ 

(422)°1 ^£)<X Hj-iaf B^fl^l^EKT)^ c-flojEi tifl ^1(422) lif 

(430)^1 9X°-^, =L H^fl^l^BKT)^ ^Eflo] ^i^-(426)3f Xl 1 
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(432)* **fl Sj-4i #^"(434) °1 ^^5]^ SU^. #7l 2}-^ ^^-(434)-^ 31 afl^ 

(422)32f afl^d a>o]^ ^ cgcdofl <§^s)ol o] ^ ^(434)3^ t\]o]B\ afl^ 

(422) ^oflA^ 5^. 
<108> tf-g- av 7 ) ^ojE^ afl*}(422) ^ ^ B«^Ei(T) 3^ ^^"(434) 5)3. iLJL^(430) 

4 *°^t!: ol-f-o^ -fr7l ^^^(436)<>1 a o v 7 ] afl^(422)-2l- tfl-§- 

-n-71 ^^5i-(436)^r II c-flolE^ aH^(422)^ 3- it}- ^ Tfl ^ A o v 7l 

-8-71 ^^^-(436)^ *i^-(434)-g- ^#^171^ 2 ^^*(437)# 7}x)3L ^cf. # 

71 -8-71 ^<a^(436) ti>A> *1^-(438)°1 *H 2 ^^(437)^ -f-*l] s)-^ ^^-(434)5)- 

<109> t}-g-, #7) *U} ^(438) ^ sj-i ^(434) 3, ^<£| ^e^e^(443, 444, 445) 

7> ^ tfl-§-5)n} ^^"(438) $H *%^£\5= ^ei^Ei(nl£Al, 444b, 

445b)^ OL 0>}^°) -8-71 ^^^-(436)^ ZL Sj-4i ^(434) ^ 

€s]^^(443a, 444a, 445a)^ ^f-TfliLt} §M1 ZL ^7} 

sMi ^^-(434) #Jf£] El (443a, 444a, 445a) ^v\]2) i/2o) 5)^ 7^0) f^l^, ^ 

?lz)^B\ ^^.6]] *m 2iQs)E-3. ^*fl ^^4. ^1^>, II ¥^7> SHL 

^(434) ^s^EK443a, 444a, 445a) ^lin} gMl ^sH^ilS.*] 

<110> ol^ 2 71^ olo^ «Vtq- H3H^El(THl l-^n}]B3J^:7> *H^V 
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<111> JM. HVt^o. ^A]a)]6\) o\^\f>\v\, ^^-g- $<HM"*1 °1 ^> 

4°<^ ^^O] 7>^>Cf. 



4€- ^ 5*1 #*HH^ <^y]-^ oji^ SA ] ^ C0T on 
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^3 #3 v\^r tfl^Rr x\) 1 z\) 2 7l*; 

#7l *fl 1 7l* ^^ofl JH^>Q^ <g ^ -g- >§ <£| *>fe TlH B yfl^4 C-fl o] 

#7l TflolB aflA^ DflolEi tiflA} ^ HVnV B^l^-I- ^Jl llf; 

#7l JiJl# #Jf°fl #7l ^ H^^l^E^ 010.0], c-flolE^ Hfl 

^ ^*Kr ate 

#7l -B-7] $H «§^S]ul #7l £te #^-4 

#7l *fl 2 71* oj-^^o^l t§>$sH $X^, #7l ^ H^l^E^l tfl-§-<5}^r $\*\6f[ 
#71 msl^E-1 *>^-ofl tg^s)^ &i=. ^-g- ZLSlJl 

#71 tiVA> *}^§- i^Rr *fl 1 71*21- #71 ^-g- £f5fe ^1 2 71* A>C>H 

-§T B#<5Rr ^ 5*1 
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[3t^ 2] 

A o V 7l 1 7^ oV^^ofl ^^SlJl iH^o} 3^ cgo^ ^o)5>^ TflojE yfl^ cfl o] 

^71 «_U> ^ ^ gj-i $H ^5]tt 3, ^, ^-*M 
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[$^* 3] 

<S3 tfl*Hr A 1 *H 2 7l#; 

^o V 7l *fl 1 7m oj^ofl ^^£]J1 ^>*H ^*Hr 711 o]E «fl^4 cfl o] 

#7l TllolH Wfl^l ^ t-llolEi «ti^4 Xlfe ^ HM^Ei; 

^•71 >iMh yfl*]4 HHbI afl^i ^ wvsv H^^l^Ei^ £jl $1^ ilf; 

^71 ^7] ^ ^*]^$)- 9X°J*, ^7] C-flolE^ «11 

^71 ^-71 ^ofl ^^S\JL ^7} 2fi *}^4 ol^^c^ ol^ ti>A> 

#7l ^ 2 7lt ^^^1 Stl^, 3, ^T, 33 *W ^£]<H & 

A o v 7l s>^-ofl $^sq«H oi^ ^ zlsIji 

^71 *A> 3E#S>fe *fl 1 71*4 A oM ^-f- #^Mr Sf-*Hr ^1 2 71* ^oHl 
4] 

^ #3 ^ tfl^Hir *fl 1 * »1 2 7l*; 
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#7l A 1 7)$r o]r^6\] mLx}*\c$ c$o3jZ- ^ ^ ^ 7fl o] H Hfl^ 

#7l 7flo]E yfl^ ^ojEi Hfl^Ji]- <£;isH 5flfe ^ H^l^i ; 

#7) 7]}o)B. tifl^Sf t-flojEi Hfl^i * al-nV E^^S. oli^ _5LJl#; 

#71 lit #Jfofl ^^£]ZL #71 *m H^^l^BlSl- o^^Slol olo^ ( c|j o] E-| tifl 

*H ^£ ^"71 ^<£5V; 

#7l ^-71 $H ^^j! ^-71 ^ <£^s\o] $X±t 

Xl 2 7)® ^^ofl 21 ; ^Sl qo) $xm<L£_ *g^S)o] ol^ ^1^; 

#71 ^B\^B\ SHjLofl ^#5}^ ^ ZLElJl 

#71 «VA> i^H=7 A 1 71^ #71 i^Hfr *H 2 7l# A>oloH 

I" i^Kr ^ &*] #*1. 

*n i ^) xi 4 ^ ^ *}^o) ^.ofl oi^^, 

#71 #71 CflolEi Bfl^^Cf ^ 7>^H, #7l C-fl o] ^ tifl^^ £jl & 

^ S^l #*1. 
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#7] $-7} &<&^ #?1 ti>A> Aj- 7 ] ^olH tifl^^- gjl ol^ oB^ SA ] ^ 

7] 

^ tifl^l ^ s*i #*i . 

8] 
9] 

10] 

*fl l ^1 ^1 4 ^ *>M-^I %H1 sa°H, 
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[37* 111 
[^7* 12] 

A oM 1 7l^-3f ^7l 1 AVolofl ^^5>^ *fl 1 ^ ^#4, A o V 7l afl 2 7^ 

[^7* 13] 

*11 1 * 5Ett *fl 3 *- ^ ^ *>M-^ ^-ofl ojo^, 
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[^t 1 * 14] 

AT. 7 ] tiVA> *}^- iflofl 2jei3gEi^ ^7)]^ 2)-4i ^ iflofl ^ ^ S) ^ ^ 
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3] 




111 
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